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This invention relates to a powdered vulcanization ac-
celerator in a new and more useful form. More specifi-
cally it relates tc methods for agglomerating a powdered
accelerator and to the agglomerates so formed.

The use of powdered organic accelerators in the com-
pounding of natural and synthetic rubber presents cer-
tain problems to the rubber goods manufacturer. For ex-
ample, the finely divided nature of the accelerator causes
it to be blown into the air during production operations
such as milling. This loss of the accelerator represents
an increase in the cost of production. Also, any finely
divided powder which is blown into the air surrounding
production operations results in the contamination of
other materials. Then, too, certain of these accelerators
create serious health hazards in production operations be-
cause once blown into the air surrounding production
operations, they cause irritation to the skin and nasal pas-
sages of the workmen exposed to the contaminated air.
In addition, the fine powder-like nature of the pigments
makes uniform dispersion difficult since the pigments tend
to form lumps and flakes which stick to or cake on the
mill rolls, thus increasing the time and effort required to
form an intimate and thorough dispersion of the pigment
in the rubber.

Efforts have been made to reduce the objecticnable
features of the powdered accelerators by converting the
finely divided pigment particles into some form of agglom-
erate. It has usually been found that, in order to form
such agglomerates, scme additive must be uszd with the

powdered pigment if the agglomerate, once formed, is

to be stable. The additives frequently are materials
which may be objectionable when ultimately mixed into
the rubber cempound with which the accelerator is to be
used. Still other additives produce agglomerates which
are relatively cohesive and not free-flowing, with the
result that such agglomerates do not lend themselves to
normal handling and weighing procedures. Other addi-
tives employed for preparing agglomerated accelerators
are used in such large amounts that the rubber chemist
is required to work with an unnecessarily “dituted” accel-
erator. Other treatments provide accelerators in agglom-
erated form which do not disperse readily into the rub-
ber during the milling operation. Stiil other treatments
result in an agglomerate which is not sufficiently stable
to maintain its agglomerated form while it is transported
from the manufacturer to the user. All of these objec-
tions have been overcome by preparing the powdered
accelerators in an agglomerated form according to the
methods of this invention.

One object of this invention is to provide for the
preparation of a powdered accelerator in an agglomerated
form which will substantially eliminate the tendency of
the accelerator to form dust which is blown into the sur-
rounding air during storage, shipping, weighing, and
precessing operations. The use of these novel forms of
accelerator results in a material saving to the manufac-
turer, the elimination of a source of contamination, and
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the elimination of a health hazard to which workmen
handling such materials are exposed.

Another object of this invention is to provide for the
preparation of the accelerator in an agglomerated form
of such a nature that the individual particles of the ag-
glomerate will hold together during normal handling
operations and yet will disperse uniformly into and
through the rubber during the milling operation. Still
another object is to provide for the preparation of an

" agglomerated organic rubber vulcanization accelerator

which disperses more rapidly into the rubber during
milling than will the unagglomerated powdered acceler-
ator itself.

Another object is to prepare an agglomerated accel-
erator which is not cohesive but is free-flowing.

Ancther object is to prepare an agglomerated organic
accelerator with a minimum amount of diluent. Still"
another object is to prepare an agglomerated accelerator
which contains no materials deleterious to the compound-
ing of the rubber with which the accelerator is to be used.

In accordance with this invention, it has been found
that these objects can be accomplished by mixing the
accelerator with a minimum amount of a rubber latex of
controlled plasticity under such conditions that the blend-
ing of the accelerator with the latex is completed before
coagulation of the latex occurs.

The particular rubber accelerator to which this inven-
tion applies is mercaptobenzothiazyl disulfide.

The particular rubber latices which are employed in
the practice of this invention are natural rubber latex,
polychloroprenc latex, polybutadiene latex, the latices of
the rubbery copolymers of butadiene and styrene and the
latices of the rubbery copolymers of butadiene and acry-
lonitrile. Of these, natural rubber latex and the latices
of the rubbery copolymers of butadiene and styrene are
preferred. The latex employed must have a plasticity not
greater than 120 when measured according to A. S. T. M.
method D927-49T using the large rotor at 212° F. It
is preferred to employ latices having a Mooney plasticity
of from 40 to 60.

In order to prevent the premature coagulation of the
rubber latex when mixed with the powdered accelerator,
the latex is treated with a volatile stabilizer or preserva-
tive, such as ammonia. This is necessary since the pow-
dered accelerator usually contains a small amount of
cccluded acid which will cause premature coagulation of
latex which does not contain a stabilizer. In addition to
the volatile stabilizer the latex should contain an antioxi-
dant, and preferably a non-discoloring antioxidant, in
order to preserve the rubber content of the agglomerate
during storage.

Representative of the volatile stabilizers which are used
in the practice of this invention are ammonia and the
readily volatile amines such as dimethyl amine and mor-
pholine. Of these ammonia is preferred. The amount
of stabilizer employed should provide at least 1% . sta-
bilizer by weight of the accelerator.

The antioxidants which are employed are those com-
monly used with natural or synthetic rubber latex such
as phenyl beta naphthyl amine, octylated diphenyl amine,
N,N’-di (beta naphthyl) para-phenylene diamine and the
reaction product of acetone and aniline. It is preferred,
however, that the antioxidant used be one which does
not discolor the agglomerated accelerator. Representa-
tive of these non-discoloring antioxidants: are the sty-
renated and alkylated phenols and the phenyl phosphites.

In the preparation of the agglomerate, it is preferred
that 2 minimum amount of latex be employed for the
reason that the users of the accelerator prefer to employ
one which is as nearly chemically pure as possible and
which contains a minimum amount of diluent. It has
been found that the latex required to produce satisfac-
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tory agglomerates of the specific accelerators mentioned
above should provide at least 4 parts by weight of rub-
ber hydrocarbon per 100 parts by weight of the pow-
dered accelerator. While satisfactory agglomerates can
be produced using as much as 25 parts by weight of rub-
ber hydrocarbon per 100 parts by weight of accelerator,
it is preferred that from 4 to 10 parts by weight be used
to minimize the dilution of the accelerator by the rub-
ber hydrocarbon.

In the mixing of the latex with the powdered pig-
ment, sufficient water is provided to furnish a water
content of from 35 to 50% by weight of the total mix.
In this form the mixture has a paste-like consistency
which lends itself readily to the formation of agglomer-
ates by means of any conventional type of pellet-form-
ing apparatus such as a granulator, molding press, cor-
rugated rolls or an extruder. The preferred method for
forming the agglomerates is to extrude the paste-like
mixture through a die provided with a plurality of small
cylindrical holes. The mixture leaves the extruder in
the form of strings, rods, or granules which are collected,
preferably on a moving belt, and then dried. Excessive-
ly high drying temperatures are to be avoided in order
to prevent discoloration of the agglomerate or melting
of the accelerator. Temperatures in the range of from
100 to 125° F. have been found to be satisfactory.

During the drying operation the volatile stabilizer and
the water present in the product are removed, leaving
an agglomerate of the powdered accelerator containing
the solids content of the latex as the only diluent of
the otherwise pure accelerator.

Further details of the practice of this invention are
set forth in the following examples which are to be in-
terpreted as representative rather than restrictive of the
scope of this invention: i

Example 1

Three grams of a 28% aqueous ammonia solution and
60 grams of water were added to 22.7 grams of a latex
prepared from 71% butadiene and 29% styrene. The
latex contained 21.73% rubber hydrocarbon and 0.276%
of a styrenated phenol antioxidant by weight.
ber hydrocarbon content of the latex had a Mooney plas-
ticity of 110 when tested according to A. S. T. M. method
D 927-49T, using the large rotor at 212° F. This mix-
ture was then added to 95 grams of ‘mercaptobenzothiazyl
disulfide. After thoroughly mixing the ingredients, the
paste-like mixture was extruded and dried at 110° F.

Example 2

Three grams of a 28% aqueous ammonia solution
and 70 grams of water were added to 22.4 grams of a
polybutadiene latex. The latex contained 22.02% rub-
ber hydrocarbon and 0.275% of a styrenated phenol
antioxidant by weight. The rubber hydrocarbon con-
tent of the latex had a Mooney plasticity of 73. This
mixture was then added to 95 grams of mercaptoben-
zothiazyl disulfide. After thorough mixing the paste-
like mixture was extruded and dried at 110° F.

Example 3 ‘

Three grams of a 28% aqueous ammonia solution
and 80 grams of water were added to 21.3 grams of a
latex prepared from 71% butadiene and 29% styrene.
The latex contained 23.17% rubber hydrocarbon and
0.288% of a styrenated phenol antioxidant by weight.
The rubber hydrocarbon content of the latex had a
Mooney plasticity of 47. This mixture was then added
to 95 grams of mercaptobenzothiazyl disulfide. After
thorough mixing the paste-like composition was extruded
and dried at 115° F.
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Example 4

Three grams of a 28% aqueous ammonia solution and
57 grams of water were added to 21.4 grams of a latex
prepared from 71% butadiene and 29% styrene. The
latex contained 23.17% rubber hydrocarbon and 0.288%
of a styrenated phenol antioxidant by weight. The rub-
ber hydrocarbon content of the latex had a Mooney
plasticity of 47. This mixture was added to 95 grams
of mercaptobenzothiazyl disulfide. After a thorough
mixing the paste-like composition was extruded and.
dried at 110° F.

The agglomerated accelerators prepared according to
Examples 1 through 4 formed stable, non-dusty, ag-
glomerates which were free-flowing. Mixing the ag-
glomerates with rubber on a mill and in a Banbury in
accordance with normal practice showed that the ag-
glomerates dispersed more rapidly and more uniformly
into the rubber than did the dry powdered accelerators
from which the agglomerates were made.

Thus, it will be seen that by following the practices
of this invention it is possible to produce a free-flowing,
stable, non-dusty, agglomerated accelerator containing
only a minimum amount of diluent. The agglomerates
themselves maintain their stability during storage and
handling operations and yet disperse rapidly and uni-
formly into and through the rubber compound with which
they are used.

While certain representative embodiments and details
have been shown for the purpose of illustrating the
invention, it will be apparent to those skilled in this
art that various changes and modifications may be made
therein without departing from the spirit or scope of the
invention, )

I claim:

1. The method for preparing an agglomerated com-
pounding ingredient for rubber which comprises mixing
mercaptobenzothiazyl disulfide with a latex confaining a
volatile stabilizer selected from the group consisting of
ammonia, dimethyl amine, and morpholine and an anti-
oxidant for the rubber portion of said latex, said latex
being selected from the group consisting of natural ruob-
ber latex, polychloroprene latex, polybutadiene latex,
the latices of the rubbery copolymers of butadicne and
styrene, and the latices of the rubbery copolymers of
butadiene and acrylonitrile, the mercaptobenzothiazyl di-
sulfide being present in 100 parts by weight, the latex
being present in an amount to provide from 4 to 10 parts
rubbery hydrocarbon by weight per 100 parts by weight
of mercaptobenzothiazyl disulfide, the volatile stabilizer
being present in an amount to provide at least 1 part
by weight per 100 parts by weight of mercaptobenzo-
thiazyl disulfide, the total water content of the mixture
ranging from 35 to 50% of the total weight of the mass,
forming agglomerates of said mixture, drying the ag-
glomerates to remove water and the volatile stabilizer
and collecting the dried agglomerates.

2. The method according to claim 1 in which the ag-
glomerates are formed by extruding the mixtre of mer-
captobenzothiazyl disulfide, rubbery hydrocarbon, volatile
stabilizer, antioxidant and water in the form of strings

_or rods.
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3. The method according to claim 2 in which the
volatile stabilizer is ammonia and the antioxidant is a
styrenated phenol.

4. The method according to claim 3 in which the
latex is a rubbery copolymer of butadiene and styreme.
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